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omen play a major role in domestic water manage-
ment in areas where safe water and drainage are not
available in the house. In these settings, women are typi-
cally responsible for collecting, storing, and using water
and for disposing of wastewater (1,2). Most studies of
women’s water management and the health benefits of safe
water and sanitation examine the effect of protected water
sources, such as covered wells or pumps, and basic sanita-
tion (3). However, water management may also be a health
issue in large villages and periurban communities that are
supplied with piped water but have inadequate sanitation
or drainage facilities. For example, in Egypt’s Nile Delta,
tap water is available in most rural communities (although
not in every house), and no absolute shortage of water
exists. However, safely disposing of wastewater and toilet
effluent often remains a problem; this problem is exacer-
bated by the high water table associated with the irrigation
system. 
We conducted a study on Schistosoma mansoni in two
Nile Delta villages (each with a population of ≈8,000)
from 1991 to 1998. During this period, villagers risked
infection with S. mansoni when they came into contact
with water in irrigation canals; women were especially at
risk when washing laundry and utensils in the canal.
In our 1992 survey, both study villages had access to
piped water; 78% of households in al-Garda and 39% in al-
Salamuniya had household connections. Al-Garda village
had a pipeborne sewage system, but only one third of
households were connected to it. Although 98% of house-
holds in al-Garda and 94% in al-Salamuniya had toilets,
many of those households not connected to the sewage
system did not safely dispose of effluent. In some cases,
effluent in sewage vaults contaminated the subsoil water,
and 25% of the toilets in al-Garda and 65% of these in al-
Salamuniya had to be emptied periodically, usually with a
bucket. A few toilets in both villages illegally emptied
directly into a canal or drain. Unsafe disposal of latrine
effluent was implicated in schistosomiasis transmission. 
Examining water management in these two villages, we
asked what choices women had and why they made deci-
sions that continued to expose them to the risk for schisto-
somiasis. They found that advice to “Keep away from the
canal!” was not relevant to their situation. A number of
factors influenced women’s water management choices,
and hence, their use of the canal: effort involved, water
quality and cost, and an appreciation of the opportunity for
social interaction with relatives and neighbors.
Women washed domestic utensils and clothes at the
canal because it saved them time and effort. If they had no
household connection, they had to carry water into the
house from a public standpipe. Even in households with an
inside tap, women often stored water in case the supply
was interrupted. For most women, those who lived in
houses without a drainage system, the biggest problem was
that all water used in the house had to be carried outside
and thrown into the street or canal. 
Water quality was also an issue. Women recognized
that water from the piped (subsurface) supply was “hard”
compared to canal water; in al-Garda, water hardness in
the canal measured 210–280 mg/L, compared to 450 mg/L
for water from the piped system. Washing at the canal used
less soap, and laundry and utensils looked cleaner than if
they were washed at home. 
A few women said that they used the canal because of
the increased cost of water. In the early 1990s, the nation-
al water authority was phasing out public standpipes,
installing metered connections to every household, and
charging for water according to the amount used, rather
than a flat rate. Within a few months, the cost of water per
cubic meter had risen 250% (4).
Our study suggests that the potential health benefit of
piped water supplied to each house is limited if no way to
remove wastewater exists. Under recent “cost recovery”
policies, poor families may not be able to pay the bills for
water, drainage, and sanitation; nor can they pay the full
costs required to link up to such systems. Less expensive
alternatives are essential; otherwise many households will
go without safe drainage and sanitation. 
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*American University in Cairo, Cairo, EgyptThe recent article by Clasen and Cairncross (5) indi-
cates that water management is a high-profile health issue.
The authors focus their discussion of the effect of water
management on diarrheal diseases. Globally, these kill an
estimated 2.5 million people a year, largely among chil-
dren younger than 5 years (diarrheal diseases are the sec-
ond most important cause of death among infants in
Egypt). The authors do not directly identify water manage-
ment as a gender issue, but they do point out that epidemi-
ologic studies rarely look at water quality at the point of
use. The process of storing and using household water has
considerable risk for microbial contamination, even if the
water comes from treated, piped sources, and is usually a
woman’s responsibility (6).
In Egypt, as in poor countries throughout the world, the
availability of safe sanitation, especially in rural areas, lags
behind that of safe water (7). Epidemiologic studies have
indicated that safe sanitation may be even more important
than safe water to reduce diarrhea death rates (3). As a
health issue, then, safe water and safe sanitation are indis-
solubly linked.
Three hygiene-related behaviors protect infants against
diarrhea: washing hands before preparing food and after
using the toilet, safely disposing of infant feces, and safe-
ly storing water in the house (5). In Egypt and elsewhere,
we need to identify constraints facing rural women that
prevent them from adopting these protective behaviors.
Identifying barriers to women’s adopting certain hygiene,
water, and sanitation behaviors could also be important for
other health concerns, such as trachoma, recently recog-
nized as resurgent in rural Egypt (8).
These examples suggest that in planning effective con-
trol strategies for diseases associated with a lack of safe
water and sanitation, we need a greater understanding of
women’s water management and hygiene behaviors and
local constraints they experience. We need to incorporate
this knowledge into health promotion, including behavior
change. Another issue is women’s empowerment, strength-
ening their ability to make their concerns heard within the
community and beyond. Expecting women to change their
behavior is unrealistic unless water quality and, especially,
drainage and sanitation are upgraded. Policy for safe water
and sanitation needs to ensure that water is regularly acces-
sible and safe at the point of use and that sewage and
wastewater can be disposed of safely. Above all, a commit-
ment is needed from national governments to provide and
maintain safe and affordable water and sanitation for all
citizens.
Acknowledgments
The author acknowledges the intellectual support of Samiha
El Katsha over many years of work in Egypt.
The research project in the Nile Delta was funded by the
Schistosomiasis Research Project, under research agreement #04-
05-38, and conducted under the auspices of the Social Research
Center at the American University in Cairo. Coprincipal investi-
gators were Samiha El Katsha and Susan Watts. Human subjects
approval was granted by the American University in Cairo.
Dr. Watts is a senior research associate at the Social
Research Center, American University in Cairo. Her main
research interest is human behavior and the transmission of
water-related diseases. In addition to studying schistosomiasis in
Egypt, she has conducted research on dracunculiasis in Nigeria.
References
1. Roark PD. Women and water. In: Bourne PG, editor. Water and sani-
tation: economic and sociological perspectives. Orlando (FL):
Academic Press; 1984.
2. El Katsha S, White AU. Women, water, and sanitation: household
behavioral patterns in two Egyptian villages. Water International.
1989;14:103–11.
3. Esry SA, Potash JB, Roberts L, Shiff C. Effects of improved water
supply and sanitation on ascariasis, diarrhoea, dracunculiasis, hook-
worm infection, schistosomiasis, and trachoma. Bull World Health
Organ. 1991;69:609–21.
4. El Katsha S, Watts S. Gender, behavior and health: schistosomiasis
transmission and control in rural Egypt. Cairo and New York:
American University in Cairo Press; 2003.
5. Clasen TF, Cairncross S. Household water management: refining the
dominant paradigm. Trop Med Int Health. 2004;9:187–91.
6. Jensen PK, Ensink JH, Jayasinghe G, van der Hoek W, Cairncross S,
Dalsgaard A. Domestic transmission routes of pathogens: the prob-
lem of in-house contamination of drinking water during storage in
developing countries. Trop Med Int Health. 2002;7:640–9.
7. El-Zanaty F, Way AA. Egyptian interim demographic and health sur-
vey, 2003. Cairo: Ministry of Health and Population [Egypt],
National Population Council, El-Zanaty and Associates and ORC
Macro; 2003. p. 8.
8. Al Arab GE, Tawfik N, El Gendy R, Anwar R, Courtright P. The bur-
den of trachoma in the rural Nile Delta of Egypt: a survey of
Menofiya governorate. Br J Ophthalmol. 2001;85:1406–10.
Address for correspondence: Susan Watts, Social Research Center,
American University in Cairo, PO Box 2511, 11511 Cairo, Egypt; fax:
202-795-7298; email: sjwatts@aucegypt.edu
2026 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 10, No. 11, November 2004
INTERNATIONAL CONFERENCE ON WOMEN AND INFECTIOUS DISEASES
Search past issues of EID at www.cdc.gov/eid